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REMARKS 

The present communication is intended to supplement 
applicants' response of September 17, 2001, Certain errors have 
now been noticed in the drawings, which errors affect the 
sequence listing. Accordingly, the present amendment is intended 
to correct the drawings and to correct the sequence listing 
accordingly. The specification is also being amended to 
correspond to the corrected sequence identification numbers. 

The first correction deals with Figures IB and 2. It 
can be seen that in both of these figures as filed the last amino 
acid of the deduced amino acid sequence was "Z" . However, one 
can see from the nucleotide sequence from which the amino acid 
sequence was deduced (as can clearly be seen in revised SEQ ID 
NOs : 1 and 3 submitted herewith which show the amino acids of the 
coding region in the nucleotide sequence) that the nucleotide 
codon for this amino acid is "taa" in Figure 1A (nucleotides 
1922-1924) or "tga" in the nucleotide sequence of Figure 2 
(nucleotides 1145-1147) . These are stop codons and not "Glx" 
which is the meaning for amino acid "Z" according to some 
standard amino acid nomenclatures. Thus the "Glx" as appearing 
in the original SEQ ID NOs : 2 and 4 was clearly in error. In any 
event, it is clear that the "Z" was used in Figure IB and Figure 
2 to indicate a stop codon. As this is not conventional 
terminology, it has simply been eliminated from these drawings 
and from the sequence listing as it is the previous residue which 
is the last residue which is coded for by the nucleotide 
sequence . 
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Accordingly, applicants propose to revise Figures IB 
and 2 to delete "Z", the last amino acid residue in line 7 of 
both figures. The corresponding sequences, i.e., SEQ ID NOs : 2 
and 4, have been amended accordingly. This is not a new matter 
as it is merely the correction of an obvious error as discussed 
above . 

Attached hereto are copies of Figures IB and 2 with 
the above proposed corrections indicated in red. Please 
indicate your approval of these proposed changes so that 
corrected formal drawings can be filed at the appropriate 
time . 

SEQ ID NO: 2 has further been amended to add residue 
"Arg" at position 85. The omission of "Arg" at position 85 was 
due to a typographical/clerical error. The addition of "Arg" is 
supported by the corresponding deduced amino acid sequence of 
Figure IB which shows "R" at position 85 (fifth residue of second 
line) . It is also very clear from new SEQ ID NO:l showing the 
amino acids of the coding region of the nucleotide sequence. 

With these corrections to SEQ ID NO: 2, it is now seen 
that it is identical to previous SEQ ID NO: 7 and the corrected 
SEQ ID NO: 4 is now identical to previous SEQ ID NO: 6. 
Accordingly, applicants have now deleted all reference to SEQ ID 
NOs : 6 and 7 and have substituted reference to SEQ ID NOs : 2 and 4. 
All of the other SEQ ID numbers after SEQ ID NO: 7 have been moved 
down two numbers. In the revised sequence listing submitted 
herewith the appropriate amendments to the specification have 
also been made by the present amendment. 
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It has also been brought to applicants 1 attention that 
Figure 3C contained typographical errors in the sequences of 
CASP-8 AND CASP-3. Residue 296 of SEQ ID NO: 6 (CASP-8) 
(previously SEQ ID NO: 8) should be "Leu" instead of "Trp", 
residue 331 of SEQ ID NO: 6 (CASP-8) should be "Ala" instead of 
"Gly", and residue 162 of SEQ ID NO: 8 (CASP-3) (previously SEQ ID 
NO: 10) should be "Asp" instead of "Glu" . 

It is evident that these changes do not involve new 
matter as the sequences in question were identified as known 
caspase sequences (see page 25, lines 11-29, and page 94, 
lines 18-24, of the present specification)* Attached hereto 
is the GenBank entry (X98172) for MACH-alpha-1 (now known as 
CASP-8) and for CASPASE 3 (P425?4) . Both of these sequences 
were originally submitted to GenBank well prior to the 
effective filing date of the present application. The 
sequences of Figure 3C are now proposed to be corrected so as 
to correspond to the correct known sequences for these 
proteins. As these were obvious errors no new matter is 
involved in correcting them. 

Attached hereto is a copy of Figure 3C with the 
above proposed corrections indicated in red. Please indicate 
your approval of these proposed changes so that corrected 
formal drawings can be filed at the appropriate time. 

Applicants have made the corrections in the 
sequences of CASP-8 and CASP-3 in the corresponding SEQ ID 
NOs : 6 and 8. Attached hereto is a substitute paper copy 
Sequence Listing and a 3 1/2" disk containing the "Sequence 
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Listing" in computer readable form in accordance with 37 
C.F.R. §1 . 821 (e) . 

The following statement is provided to meet the 
requirements of 37 C.F.R. §1. 825(a) and 1.825(b). 

I hereby state, in accordance with 37 C.F.R. §1.825 (a), 
that the amendments included in the substitute sheets of the 
sequence listing are believed to be supported in the application 
as filed and that the substitute sheets of the sequence listing 
are not believed to include new matter. 

I hereby further state, in accordance with 37 C.F.R. 
§1. 825(b), that the attached copy of the computer readable form 
is the same as the attached substitute paper copy of the sequence 
listing. 

If the examiner has any questions or comments 
concerning the above described application, the examiner is urged 
to contact the undersigned at the phone number below. 

Under U.S. rules, each sequence must be classified 
in <213> as an "Artificial Sequence", a sequence of "Unknown" 
origin, or a sequence originating in a particular organism, 
identified by its scientific name. 

Neither the rules nor the MPEP clarify the nature of 
the relationship which must exist between a listed sequence 
and an organism for that organism to be identified as the 
origin of the sequence under <213>. 

Hence, counsel may choose to identify a listed 
sequence as associated with a particular organism even though 
that sequence does not occur in nature by itself in that 
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organism (it may be, e.g., an epitopic fragment of a naturally 
occurring protein, or a cDNA of a naturally occurring mRNA, or 
even a substitution mutant of a naturally occurring sequence) . 
Hence, the identification of an organism in <213> should not 
be construed as an admission that the sequence per se occurs 
in nature in said organism. 

Similarly, designation of a sequence as "artificial" 
should not be construed as a representation that the sequence 
has no association with any organism. For example, a primer 
or probe may be designated as "artificial" even though it is 
necessarily complementary to some target sequence, which may 
occur in nature. Or an "artificial" sequence may be a 
substitution mutant of a natural sequence, or a chimera of two 
or more natural sequences, or a cDNA (i.e., intron-free 
sequence) corresponding to an intron-containing gene, or 
otherwise a fragment of a natural sequence. 

The Examiner should be able to judge the 
relationship of the enumerated sequences to natural sequences 
by giving full consideration to the specification, the art 
cited therein, any further art cited in an IDS, and the 
results of his or her sequence search against a database 
containing known natural sequences. 
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Attached hereto is a marked-up version of the 



changes made to the specification by the current amendment. 
The attached page is captioned " Version with markings to show 
changes made " . 



RLB : al 

624 Ninth Street, N.W. 
Washington, D.C. 20001 
Telephone No.: (202) 628-5197 
Facsimile No.: (202) 737-3528 

F: \ , I\inl2\Wallach23\pto\SupplementalResponse . doc 



Respectfully submitted, 



BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for Applicant (s) 




Roger L. Browdy 
Registration No. 25,618 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the specification : 

The paragraph beginning at line 11 of page 25 has 
been amended as follows : 

Figure 3 depicts schematically a comparison of the 

amino acid sequences of the human <hCASH a/ hCASHp) Gl (or 
CASH) and mouse (mCASH a ) splice variants, and conserved motifs 
found in these proteins . In Figure 3 there is shown a 
collinear amino acid sequence alignment of mouse Gl a (mCASH a ) 
(SEQ ID N0:5), human Gl a (hCASH a ) (SEQ ID N0:^2) and Glp 
(hCASHp) (SEQ ID N0:-6A), CASP-8 (MACH/FLICE1/Mch5) (SEQ ID 
NO:-&ii), CASP-10 (Mch4/FLICE2) (SEQ ID NO: -91), CASP-3 
(CPP32/Apopain/Yama) (SEQ ID NO:*^) and CASP-1 (ICE) (SEQ ID 
NO: itS) . CASP-1 and CASP-3 are shown without their prodomain 
regions . Amino acid residues are numbered to the right of 
each sequence . Dotted lines indicate gaps in the sequence to 
allow optimal alignment. The f death domain 1 modules (DED) are 
shaded. Amino acids that are identical in more than three of 
the proteins shown are boxed . Within the region of protease 
homology, amino acids aligned with CASP-1 residues that were 
implicated in catalytic activity by X-ray crystallography are 
denoted as follows : The residues putative ly involved in 
catalysis, corresponding to His237 and Cys2 85 in CASP-1 , are 
darkly shaded and marked by closed circles below the 
alignment. The residues constituting the binding pocket for 
the carboxylate side chain of the PI Asp, corresponding to 
Argl79, Gin 238, Arg341 and Ser347 in CASP-1, are less heavily 
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shaded and marked by open circles* Known and suggested Asp-X 
cleavage sites and the potential site of cleavage found at a 
similar location in Gl (CASH) are shaded. Horizontal arrows 
indicate the N- and C- terminal ends of the small and large 
subunits of the CASP-1. The C-termini of the proteins are 
denoted by asterisks. 

The paragraph beginning at line 21 of page 45 has 
been amended as follows: 

A non-limiting example of how peptide inhibitors of 
the Gl proteases would be designed and screened is based on 
previous studies on peptide inhibitors of ICE or ICE-like 
proteases, the substrate specificity of ICE and strategies for 
epitope analysis using peptide synthesis. The minimum 
requirement for efficient cleavage of peptide by ICE was found 
to involve four amino acids to the left of the cleavage site 
with a strong preference for aspartic acid in the Pi position 
and with methylamine being sufficient to the right of the Pi 
position (Sleath et al . , 1990; Howard et al . , 1991; Thornberry 
et al., 1992). Furthermore, the fluorogenic substrate peptide 
(a tetrapeptide) , acetyl-Asp-Glu-Val-Asp-a- ( 4-methyl-coumaryl- 
7-amide) abbreviated Ac-DEVD-AMC (SEQ ID N0:12£i), corresponds 
to a sequence in poly (ADP-ribose) polymerase ( PARP ) found to 
be cleaved in cells shortly after FAS-R stimulation, as well 
as other apoptopic processes (Kaufmann, 1989; Kaufmann et al . , 
1993; Lazebnik et al . , 1994), and is cleaved effectively by 
CPP32 (a member of the CED3/ICE protease family) and MACH 
proteases (and likewise also possibly by Gl proteases) . 
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The paragraph beginning at line 13 of page 46 has 
been amended as follows: 

Since it may be advantageous to design peptide 
inhibitors that selectively inhibit Gl proteases without 
interfering with physiological cell death processes in which 
other members of the CED3/ICE family of proteases are 
involved, the pool of peptides binding to Gl proteases in an 
assay such as the one described above can be further 
synthesized as a fluorogenic substrate peptide to test for 
selective cleavage by Gl proteases without being cleaved by 
other CED3/ICE proteases. Peptides which are determined to be 
selectively cleaved by the Gl proteases, can then be modified 
to enhance cell permeability and inhibit the cell death 
activity of Gl either reversibly or irreversibly* Thornberry 
et al . (1994) reported that a tetrapeptide (acyloxy) methyl 
ketone Ac-Tyr-Val-Ala-Asp-CH 2 OC ( O) - [ 2 , 6- (CF 3 ) 2 ] Ph (SEQ ID 
NO: 1-3-1) was a potent inactivator of ICE. Similarly, Milligan 
et al. (1995) reported that tetrapeptide inhibitors having a 
chloromethylketone (irreversibly) or aldehyde (reversibly) 
groups inhibited ICE. In addition, a benzyloxycarboxyl-Asp- 
CH 2 OC (O) -2, 6-dichlorobenzene (DCB) was shown to inhibit ICE 
(Mashima et al . , 1995). Accordingly, tetrapeptides that 
selectively bind to Gl proteases can be modified with, for 
example, an aldehyde group, chloromethylketone, (acyloxy) 
methyl ketone or a CH 2 OC (O) -DCB group to create a peptide 
inhibitor of Gl protease activity. 
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The paragraph beginning at line 7 of page 81 has 
been amended as follows: 

Exploring the nature of this size heterogeneity, 
cDNA libraries were screened for transcripts that hybridize 
with the MACH131 cDNA probe. MACH a l and MACH a 2 were cloned 
from a Charon BS cDNA library derived from the mRNA of human 
thymus. The library was screened under stringent conditions 
with a MACH151 cDNA probe, labeled using a random-priming kit 
(Boehringer Mannheim) . The other MACH isoforms were cloned by 
RT-PCR, performed on total RNA from Ra j i (MACH a l, a 2, a3, B3 
and B4) and Daudi (MACH a 2, 152, 153, 154, and p5) human 
lymphoblastoid cells. Reverse transcriptase reaction was 
performed with an oligo-dT adapter primer (5 f - 
GACTCGAGTCTAGAGTCGAC (T) 17 -3 1 ) (SEQ ID NO: 142) and the 
Superscript II reverse transcriptase (GIBCO-BRL) , used 
according to the manufacturer's instructions. The first round 
of PCR was performed with the Expand Long Template PCR System 
(Boehringer Mannheim) using the following sense and antisense 
primers: 5 ' -AAGTGAGCAGATCAGAATTGAG-3 1 (SEQ ID NO : 1^|) , 
corresponding to nucleotides 530-551 of the MACHI51 cDNA, and 
5 ' -GACTCGAGTCTAGAGTCGAC-3 1 (SEQ ID NO:l<6A), respectively. The 
second round was performed with Vent polymerase (NEB) using 
the following sense and antisense nested primers: 
5 1 GAG GAT C C C C AAA T G C AAAC T G GAT GAT G AC - 3 f (SEQ ID NO : 1^) and 
5 1 -GCCACCAGCTAAAAACATTCTCAA-3 T (SEQ ID NO: 1-8-5), derived from 
the sequence of MACHfil cDNA, respectively. To confirm that 
MACHJ53 and MACHI54 have initiation codons, a more 5 ? sequence 
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of these isoforms from the RNA of Ra j i cells was cloned. The 
RT-PCR reaction, performed using the oligo-dT adapter primer 
as described above, was followed by two rounds of PCR (with 
Vent polymerase (NEB) ) using the following sense and antisense 
oligonucleotides : 5 1 -TTGGATCCAGATGGACTTCAGCAGAAATCTT-3 ? (SEQ 
ID NO: 1-91) and 5 1 -ATTCTCAAACCCTGCATCCAAGTG-3 1 (SEQ ID 
NO:2ei8J , derived from the sequence of MACHfil. The latter 
oligonucleotide is specific to the fi-isof orms . Among the 
clones obtained in this way, those found to contain the 
nucleotides encoding for the amino acids of 'block 2 T (whose 
presence distinguishes MACHA3 and MACHB4 from MACHftl and 
MACHI32) were fully sequenced. Nucleotide sequences in all 
cloned isoforms were determined in bo.th directions by the 
dideoxy-chain termination method. Only partial cDNA clones of 
MACHa3 and MACHB2 were obtained. This screening revealed the 
existence of multiple isoforms of MACH MACH. The amino acid 
sequences of seven of these isoforms were studied in detail. 
The results are illustrated diagrammatically and exemplified 
in the above co- owned co -pending applications, particularly 
PCT/US96/10521 and IL 117932, where the amino acid sequences 
of three of the isoforms are compared with known homologs. 

The paragraph beginning at line 3 of page 85 has 
been amended as follows: 

To find out if the CED3/ICE homology region in MACHa 
possesses proteolytic activity, applicants expressed the 
region that extends from the potential cleavage site upstream 
to this region, between Asp216 and Ser217, till the C terminus 
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of the protein in bacteria, as a GST fusion protein. The 
bacterial lysates were examined for ability to cleave 
fluorogenic peptide substrates, shown before to be cleaved by 
other CED3/ICE homologs . Two substrate peptides were used: 
The first, Acetyl-Asp-Glu-Val-Asp-a- ( 4-Methyl-Coumaryl-7- 
Amide) (AC-DEVD-AMC ) ,,„,,(SE_Q... I.D„..NQ,:..l 0.L , corresponds to a 
sequence in poly (ADP-ribose) polymerase (PARP) , a nuclear 
protein found to be cleaved in cells shortly after FAS-R 
stimulation (Tewari et al . , 1995b), as well as in other 
apoptopic processes (Kaufmann, 1989; Kaufmann et al . , 1993; 
Lazebnik et al . , 1994). This fluorogenic substrate is cleaved 
effectively by CPP32 . The second fluorogenic substrate, 
Acetyl-Tyr-Val-Ala-Asp-AMC ( Ac- YVAD-AMC ) ,,,,,_( SE_Q.,,,,I D,,, NO,.:. 1 1,1, , 
corresponds to a substrate site for ICE in the IL-lft 
precursor. This fluorogenic substrate is cleaved by ICE. 
Lysates of bacteria expressing the CED3/ICE homology region in 
MACH a l cleaved effectively the PARP sequence-derived 
fluorogenic substrate. They had no measurable proteolytic 
activity, though, against the IL-lfi-precursor sequence-derived 
fluorogenic substrate (controls) , Ac - YVAD-AMC , which is an ICE 
cleavage site in IL-lp precursor (Thornberry et al, 1992) . 
The proteolytic activity was blocked by iodacetic acid (5 mM) , 
confirming that it is mediated by a thiol protease. No 
cleavage was observed with lysates containing the GST-fused 
MACH CED3/ICE-homology region in which the catalytic cysteine 
residue Cys 3 eo was replaced by Ser. Also, lysates from 
bacteria that expressed the full-length MACH a l protein as a 
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GST-fusion protein did not cleave Ac-DEVD-AMC, probably 
because of the absence of bacterial enzymes capable of 
processing the full-length molecule. Nor did cleavage occur 
with lysates containing either of the two potential cleavage 
products of the CED3/ICE homology region. 

The paragraph beginning at line 27 of page 93 has 
been amended as follows : 

A preliminary sequence of one such Gl isoform, a Gl 
splice variant, is depicted in Fig. 1 A+B , in which the upper 
s e qu e n c e F i g...„ 1 A ... i s the nucleotide sequence and the lower 
sequence F. i,g.,.._„_.l B ... i s the deduced amino acid sequence of an ORF 
starting from ATG (nucleotide No. 482) and terminating at TAA 
(nucleotide 1921), these start and terminator nucleotides 
being indicated by asterises (*) in the nucleotide sequence. 
The Gl splice variant of Fig. 1 has also been putatively 

designated T Gla T . 

The paragraph beginning at line 14 of page 95 has 
been amended as follows: 

Based on the nucleotide sequence of an EST clone 
found to correspond to the mouse homologue of part of the 
'death domain' (DED) region in Gl, the cDNAs of both the mouse 
CASHot and CASHp splice variants were cloned from mouse liver 
mRNA by RT-PCR. An EST clone (GenBank accession no. AA198928) 
was identified as the mouse homologue of part of the DED 
region in Gl . Based on this sequence the mouse Gl a (CAS Ha) 
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and Glp (CASHp) splice variants from mouse liver mRNA were 
cloned by RT-PCR. The reverse transcriptase reaction was 
performed with an oligo-dT adapter primer (5'- 
GACTCGAGTCTAGAGTCGAC (T) 17 -3' ) (SEQ ID NO: ±^12) and the AMV 
reverse transcriptase (Promega) , used according to the 
manufacturer's instructions. The first round of PCR was 
carried out with the Expand Long Template PCR System 

(Boehringer Mannheim) using the following sense and antisense 
primers : 5' -GGCTTCTCGTGGTTCCCAGAGC-3' (SEQ ID NO:2-3rl9) , and 
5' -GACTCGAGTCTAGAGTCGAC-3' (base pairs 1-20 of SEQ ID NO: 14-2) 

(adapter) respectively. The second round was performed with 
Vent polymerase (NEB) using the nested sense primer : 5'- 
TGCTCTTCCTGTGTAGAGATG-3' (SEQ ID NO:2££), and adapter. 
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AG j^fe^ ACTT C<^jjjjjjg GCT A^^^p ATC GG ATC C CCOO^^^ ^^^^ -rtTTA TAT A&G TCG ATC^itT CI 
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LOCUS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

REMARK 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
FEATURES 

source 



CDS 



HSMACHA1 2887 bp mRNA PRI 25-SEP-1997 

H.sapiens mRNA for MACH-alpha-1 protein. 

X98172 

X98172. 1 GI: 1403318 

cell death; MACH-alpha-1; protease, 
human . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria; 
Primates; Catarrhini; Hominidae; Homo. 

1 (bases 1 to 2887) 

Boldin,M.P., Goncharov, T.M. , Goltsev,Y.V. and Wallach, D. 
Involvement of MACH, a novel MORTl/FADD-interacting protease, in 
Fas/APO-1- and TNF receptor-induced cell death 
Cell 85 (6), 803-815 (1996) 
96279826 

2 (bases 1 to 2887) 
Wallach, D. 

Direct Submission 

Submitted (24-MAY-1996) D. Wallach, The Weizmann Institute, Dept of 
Membrane Research & Biophysics, Rehovot 76100, ISRAEL 
Revised by [3] 

3 (bases 1 to 2887) 
Wallach, D. _ / 
Direct Submission >/ 

Submitted ( 17- JUN-1 996) D. Wallach, The Weizmann Institute, Dept of 
Membrane Research & Biophysics, Rehovot 7 6100, ISRAEL 

4 (bases 1 to 2887) 

Mandruzzato, S . , Brasseur,F., Andry,G., Boon,T. and van der 
Bruggen, P . 

A CASP-8 mutation recognized by cytolytic T lymphocytes on a human 

head and neck carcinoma 

J. Exp. Med. 186 (5), 785-793 (1997) 

97419196 

Location/Qualifiers 
1. .2887 

/organism= : "Homo sapiens" 
/db_xref="taxon: 9606" 
/tissue__type= "thymus " 
292. . 1731 

/function= "protease" 
/note= r, triggers cell death" 
/codon_start=l 
/product="MACH-alpha-l" 
/protein id=" CAA66853 . 1 " 
/db_xref="GI : 2440071" 
/db_xref="SWISS-PROT:Q14 7 90" 

/translation="MDFSRNLYDIGEQLDSEDLASLKFLSLDYIPQRKQEPIKDALML 
FQRLQEKRMLEESNLSFLKELLFRINRLDLLITYLNTRKEEMERELQTPGRAQISAYR 
VMLYQISEEVSRSELRSFKFLLQEEISKCKLDDDMNLLDIFIEMEKRVILGEGKLDIL 
KRVCAQINKSLLKI INDYEEFSKERSSSLEGSPDEFSNGEELCGVMTISDSPREQDSE 



f3 



6/23/00 10:34 AM 



ttrez-Nucleotide 
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sqtldkvyqmkskprgycliinnhnfakarekvpklhsirdrngthldagaltttfee 
lhfeikphddctveqiye^ciyqlmdhsnmdcficcilshgdkgiiygtdgqbS^iy 
eltsqftglkcpslagkpkvffiqacqgdnyqkgipvetdseeqpylemdlsspqtry 
ipdeadfllgmatvnncvsyrnpaegtwyiqslcqslrercprgddiltiltevnyev 
snkddkknmgkqmpqptftlrkklvfpsd" 

BASE COUNT 853 a 595 c 625 g 814 t 

ORIGIN 

1 gattctgcct ttctgctgga gggaagtgtt ttcacaggtt ctcctccttt tatcttttgt 
61 gttttttttc aagccctgct gaatttgcta gtcaactcaa caggaagtga ggccatggag 
121 ggaggcagaa gagccagggt ggttattgaa agtagaagaa acttcttcct gggagccttt 
181 cccaccccct tccctgctga gcacgtggag ttaggcaggt taggggactc ggagactgcg 
241 atggtgccag gaaagggtgg agcggattat attctcctgc cttttaaaaa gatggacttc 
301 agcagaaatc tttatgatat tggggaacaa ctggacagtg aagatctggc ctccctcaag 
361 ttcctgagcc tggactacat tccgcaaagg aagcaagaac ccatcaagga tgccttgatg 
421 ttattccaga gactccagga aaagagaatg ttggaggaaa gcaatctgtc cttcctgaag 
481 gagctgctct tccgaattaa tagactggat ttgctgatta cctacctaaa cactagaaag 
541 gaggagatgg aaagggaact tcagacacca ggcagggctc aaatttctgc ctacagggtc 
601 atgctctatc agatttcaga agaagtgagc agatcagaat tgaggtcttt taagtttctt 
661 ttgcaagagg aaatctccaa atgcaaactg gatgatgaca tgaacctgct ggatattttc 
721 atagagatgg agaagagggt catcctggga gaaggaaagt tggacatcct gaaaagagtc 
781 tgtgcccaaa tcaacaagag cctgctgaag ataatcaacg actatgaaga attcagcaaa 
841 gagagaagca gcagccttga aggaagtcct gatgaatttt caaatgggga ggagttgtgt 
901 ggggtaatga caatctcgga ctctccaaga gaacaggata gtgaatcaca gactttggac 
961 aaagtttacc aaatgaaaag caaacctcgg ggatactgtc tgatcatcaa caatcacaat 
1021 tttgcaaaag cacgggagaa agtgcccaaa cttcacagca ttagggacag gaatggaaca 
1081 cacttggatg caggggcttt gaccacgacc tttgaagagc ttcattttga gatcaagccc 
1141 cacgatgact gcacagtaga gcaaatctat gagattttga aaatctacca actcatggac 
1201 cacagtaaca tggactgctt catctgctgt atcctctccc atggagacaa aggcatcatc 
1261 tatggcactg atggacagga ggcccccatc tatgagctga catctcagtt cactggtttg 
1321 aagtgccctt cccttgctgg aaaacccaaa gtgtttttta ttcaggcttg tcagggggat 
1381 aactaccaga aaggtatacc tgttgagact gattcagagg agcaacccta tttagaaatg 
1441 gatttatcat cacctcaaac gagatatatc ccggatgagg ctgactttct gctggggatg 
1501 gccactgtga ataactgtgt ttcctaccga aaccctgcag agggaacctg gtacatccag 
1561 tcactttgcc agagcctgag agagcgatgt cctcgaggcg atgatattct caccatcctg 
1621 actgaagtga actatgaagt aagcaacaag gatgacaaga aaaacatggg gaaacagatg 
1681 cctcagccta ctttcacact aagaaaaaaa cttgtcttcc cttctgattg atggtgctat 
1741 tttgtttgtt ttgttttgtt ttgttttttt gagacagaat ctcgctctgt cgcccaggct 
1801 ggagtgcagt ggcgtgatct cggctcaccg caagctccgc ctcccgggtt cacgccattc 
1861 tcctgcctca gcctcccgag tagctgggac tacaggggcc cgccaccaca cctggctaat 
1921 tttttaaaaa tatttttagt agagacaggg tttcactgtg ttagccaggg tggtcttgat 
1981 ctcctgacct cgtgatccac ccacctcggc ctcccaaagt gctgggatta caggcgtgag 
2041 ccaccgcgcc tggccgatgg tactatttag atataacact atgtttattt actaattttc 
2101 tagattttct actttattaa ttgttttgca cttttttata agagctaaag ttaaatagga 
2161 tattaacaac aataacactg tctcctttct cttacgctta aggctttggg aatgttttta 
2221 gctggtggca ataaatacca gacacgtaca aaatccagct atgaatatag agggcttatg 
2281 attcagattg ttatctatca actataagcc cactgttaat attctattaa ctttaattct 
2341 ctttcaaagc taaattccac actaccacat taaaaaaatt agaaagtagc cacgtatggt 
2401 ggctcatgtc tataatccca gcactttggg aggttgaggt gggaggattt gcttgaaccc 
24 61 aagaggtcca aggctgcagt gagccatgtt cacaccgctg cactcaagct tgggtgacag 
2521 agcaagaccc cgtccccaaa aaaatttttt ttttaataaa cccaaatttg tttgaaaact 
2581 tttaaaaatt caaatgattt ttacaagttt taaataagct ctccccaaac ttgctttatg 
2641 ccttcttatt gcttttatga tatatatatg cttggctaac tatatttgct ttttgctaac 
2701 aatgctctgg ggtcttttta tgcatttgca tttgctcttt catctctgct tggattattt 
2761 taaatcatta ggaattaagt tatctttaaa atttaagtat cttttttcca aaacattttt 
2821 taatagaata aaatataatt tgatcttaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
2881 aaaaaaa 
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Ol: P42574. APOPAIN PRECURSOR...[gi:l 169072] BLink, Related Sequences, OMIM, PubMed, Taxon 



LOCUS 

DEFINITION 

ACCESSION 
PID 

VERSION 
DBSOURCE 



KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 



JOURNAL 
MEDLINE 
REMARK 

REFERENCE 
AUTHORS 

TITLE 



JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



TITLE 
JOURNAL 



ICE3_HUMAN 277 aa PRI 20-AUG-2001 

APOPAIN PRECURSOR (CYSTEINE PROTEASE CPP32) (YAMA PROTEIN) (CPP-32) 
(CASPASE-3) (CASP-3) (SREBP CLEAVAGE ACTIVITY 1) (SCA-1) . 
P42574 
gll69072 

P42574 GI:1169072 

swissprot: locus I CE 3_HUMAN , accession P42574; 
class: standard, 
created: Nov 1, 1995. 
sequence updated: Nov 1, 1995. 
annotation updated: Aug 20, 2001. 

xrefs: gi : gi : 561665 , gi : gi : 561666 , gi : gi : 561667 , gi : gi : 
561668 , gi: gi : 857568 , gi : gi : 857569 , , , * 
xrefs (non-sequence databases) : MEROPS C14.003, MIM 600636 , 
InterPro IPR003576, InterPro IPR002138, InterPro IPR001309, 
InterPro IPR002398, Pfam PF00655, Pfam PF00656, PRINTS PR00376, 
PROSITE PS01122, PROSITE PS01121, PROSITE PS50207, PROSITE PS50208 
Hydrolase; Thiol protease; Zymogen; Apoptosis; Polymorphism; 
3D-structure . 
human . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 (residues 1 to 277) 

Fernandes— Alnemri , T . , Litwack,G. and Alnemri,E.S. 

CPP32, a novel human apoptotic protein with homology to 

Caenorhabditis elegans cell death protein Ced-3 and mammalian 

interleukin-1 beta-converting enzyme 

J. Biol. Chem. 269 (49), 30761-30764 (1994) 

95074098 

SEQUENCE FROM N.A. (ALPHA AND BETA ISOFORMS) . 
TISSUE=T-cell 

2 (residues 1 to 277) 

Tewari,M., Quan,L.T. 7 0'Rourke,K., Desnoyers, S . , Zeng,Z., 
Beidler, D.R. , Poirier, G. G. , Salve sen, G. S . and Dixit, V.M. 
Yama/CPP32 beta, a mammalian homolog of CED-3, is a 
CrmA-inhibitable protease that cleaves the death substrate 
poly (ADP-ribose) polymerase 
Cell 81 (5), 801-809 (1995) 
95292347 

SEQUENCE FROM N.A. 

3 (residues 1 to 277) 

Nicholson, D.W. , Ali, A . , Thornberry, N . A. , Vaillancourt , J. P. , 
Ding,C.K., Gallant,M., Gareau,Y., Griff in, P . R . , Labelle,M., 
Lazebnik, Y . A. , Munday,N.A., Raju,S.M., Smulson, M. E . , Yamin,T.-T., 
Li,V.L. and Miller, D.K. 

Identification and inhibition of the ICE/CED-3 protease necessary 

for mammalian apoptosis 

Nature 376 (6535), 37-43 (1995) 
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MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
REMARK 
COMMENT 



95319529 

SEQUENCE OF 29-46 AND 175-193, AND FUNCTION. 

4 (residues 1 to 277) 

Rotonda,J., Nicholson, D .W. , FaEil,K.M., Gallant, M. , Gareau, Y. , 
Labelle,M., Peterson, E. P. , Rasper, D.M., Ruel,R., Vaillancourt , J. P . , 
Thornberry, N. A. and Becker, J. W. 

The three-dimensional structure of apopain/CPP32 , a key mediator of 
apoptosis 

Nat. Struct. Biol. 3 (7), 619-625 (1996) 
96266352 

X-RAY CRYSTALLOGRAPHY (2.5 ANGSTROMS) OF 28-277. 

5 (residues 1 to 277) 

Mittl,P.R., Di Marco, S., Krebs,J.F., Bai,X., Karanewsky, D . S . , 

Pries tie, J . P . , Tomaselli , K.J. and Grutter,M.G. 

Structure of recombinant human CPP32 in complex with the 

tetrapeptide acetyl-Asp-Val -Ala-Asp fluoromethyl ketone 

J. Biol. Chem. 272 (10), 6539-6547 (1997) 

97197830 

X-RAY CRYSTALLOGRAPHY (2.3 ANGSTROMS) OF 35-173 AND 185-277. 

6 (residues 1 to 277) 

Lee,D., Long, S. A., Adams, J. L. , Chan,G., Vaidya,K.S., Francis , T .A. , 
Kikly,K., Winkler, J. D. , Sung,C.-M., Debouck,C, Richardson, S . , 
Levy, M. A., DeWolf , W . E . Jr , Keller, P.M., Tomaszek,T., Head, M.S., 
Ryan,M.D., Haltiwanger, R . C . , Liang, P. -H., Janson,C.A., 
McDevitt, P. J. , Johanson,K., Concha, N.O., Chan,W., 

Abdel-Meguid, S . S . , Badger, A.M., Lark,M.W., Nadeau,D.P., Suva, L. J., 
Gowen,M. and Nuttall,M.E. 

Potent and selective nonpeptide inhibitors of caspases 3 and 7 
inhibit apoptosis and maintain cell functionality 
J. Biol. Chem. 275 (21), 16007-16014 (2000) 
20283632 

X-RAY CRYSTALLOGRAPHY (2.8 ANGSTROMS). 

7 (residues 1 to 277) 

Fernandes-Alnemri, T . , Armstrong, R . C . , Krebs,J., 
Wang,L., Bullrich,F., Fritz, L.C., Trapani, J. A. , 
Litwack,G. and Alnemri,E.S. 

In vitro activation of CPP32 and Mch3 by Mch4, a novel human 
apoptotic cysteine protease containing two FADD-like domains 
Proc. Natl. Acad. Sci . U.S.A. 93 (15), 7464-7469 (1996) 
96353838 
PROCESSING. 

8 (residues 1 to 277) 

Goldberg, Y . P . , Nicholson, D .W . , Rasper, D.M., Kalchman, M. A. , 
Koide,H.B., Graham, R.K., Brornm,M., Kazemi-Esf ar jani, P. , 
Thornberry, N .A. , Vaillancourt, J. P . and Hayden,M.R. 
Cleavage of huntingtin by apopain, a proapoptotic cysteine 
protease, is modulated by the polyglutamine tract 
Nat. Genet. 13 (4), 442-449 (1996) 
96331285 

CLEAVAGE OF HUNTINGTIN. 

This SWISS-PROT entry is copyright. It is produced through a 
collaboration between the Swiss Institute of Bioinf ormatics and 
the EMBL outstation - the European Bioinf ormatics Institute. 
The original entry is available from http://www.expasy.ch/sprot 
and http://www.ebi.ac.uk/sprot 



Srinivasula, S ,M. 
Tomaselli , K . J . , 



[FUNCTION] INVOLVED IN THE ACTIVATION CASCADE OF CASPASES 
RESPONSIBLE FOR APOPTOSIS EXECUTION. AT THE ONSET OF APOPTOSIS IT 
PROTEOLYTICALLY CLEAVES POLY (ADP-RIBOSE ) POLYMERASE (PARP) AT A 
216-ASP- | -GLY-217 BOND. CLEAVES AND ACTIVATES STEROL REGULATORY 
ELEMENT BINDING PROTEINS (SREBPS) BETWEEN THE BASIC 

HELIX-LOOP-HELIX LEUCINE ZIPPER DOMAIN AND THE MEMBRANE ATTACHMENT 
DOMAIN. CLEAVES AND ACTIVATES CASPASE-6, -7 AND -9. INVOLVED IN THE 
CLEAVAGE OF HUNTINGTIN. 
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FEATURES 

source 



Region 



Protein 

Region 
Region 

Site 

Site. 

Region 

Region 



[ENZYME REGULATION] INHIBITED BY ISATIN SULFONAMIDES. 

[SUBUNIT] HETERODIMER OF A 17 KDA (P17) AND A 12 KDA (P12) SUBUNIT. 
[SUBCELLULAR LOCATION] CYTOPLASMIC. 

[TISSUE SPECIFICITY] HIGHLY EXPRESSED IN LUNG, SPLEEN, HEART, LIVER 
AND KIDNEY. MODERATE LEVELS IN BRAIN AND SKELETAL MUSCLE, AND LOW 
IN TESTIS. ALSO FOUND IN MANY CELL LINES, HIGHEST EXPRESSION IN 
CELLS OF THE IMMUNE SYSTEM. 

[PTM] CLEAVAGE BY GRANZYME B, APAF-1, CASPASE-6, -8 AND -10 
GENERATES THE TWO ACTIVE SUBUNITS . ADDITIONAL PROCESSING OF THE 
PROPEPTIDES IS LIKELY DUE TO THE AUTOCATALYTIC ACTIVITY OF THE 
ACTIVATED PROTEASE. ACTIVE HETERODIMERS BETWEEN THE SMALL SUBUNIT 
OF CASPASE — 7 PROTEASE AND THE LARGE SUBUNIT OF CPP32 ALSO OCCUR AND 
VICE VERSA. 

[SIMILARITY]' BELONGS TO PEPTIDASE FAMILY C14; ALSO KNOWN AS THE 
CASPASE FAMILY. 

Location/Qualifiers 

1. .277 

/organism="Homo sapiens" 
/db_xref="taxon: 9606" 
1. .277 
1. . 9 

/ region_name=" Propeptide " 
1. .277 

/product="APOPAIN PRECURSOR" 
/EC_number= ,, 3. 4.22.-" 
10. .28 

/region_name=" Propeptide" 
29. .175 

/region_name="Mature chain" 
/note="APOPAIN P17 SUBUNIT." 
121 

/ site_type="active M 
/note="BY SIMILARITY." 
163 

/ si te_type=" active" 
/note="BY SIMILARITY." 
176. .277 

/region_name="Mature chain" 
/note="APOPAIN P12 SUBUNIT." 
190 

/region_name= "Variant " 

/note="D -> E (IN ISOFORM BETA). /FTId=VAR 001401." 



ORIGIN 



// 



1 mentensvds ksiknlepki ihgsesmdSg isldnsykmd ypemglciii nnknfhkstg 
61 mtsrsgtdvd aanlretfrn lkyevrnknd Itreeivelm rdvskedhsk rssfvcvlls 
121 hgeegiifgt ngpvdlkkit nffrgdrcrs ltgkpklfii qacrgteldc gietdsgvdd 
181 dmachkipvd adflyaysta pgyyswrnsk dgswfiqslc amlkqyadkl efmhiltrvn 
241 rkvatefesf sfdatfhakk qipcivsinlt kelyfyh 
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